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People Movers and Computers

Lawrence J. Fabian
Transportation Systems Center, Code 930
Kendall Sq.
Cambridge, MA 02142
1617) 494-2008

“Current vehicles in people mover systems for Automated Guideway Transit (AGT) range

from small 3 passenger cabins to 100 passenger modules that resemble trolley cars.”
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1. The Public Transportation Industry

Advances in electronic computing and communi-
cations have brought breathtaking and radical
changes in the way we live and work. But they
have been slow to bring about progress in the
way we move around in urban areas. One reason
is that the public transportation industry after
World War II has been in decline. Transit
ridership dropped sharply during the 1950s. It
was largely taken over by the public sector in
the 1960s and became highly subsidized and in-
creasingly expensive in the 1970s.

Early use of computers in the transit industry
was to assist in administrative activities--
mostly payroll, accounting, and inventory mana-
gement. In the 1960s, however; use of computer
technology for the actual control of train move-
ments began to be explored.

2. The Beginning of Exploration of
Computer Technology = BART

A major result of the exploration was BART--
(short for Bay Area Rapid Transit) the metro-
politan rail rapid network of San Francisco and
surrounding communities. Essentially, computer
controls and technology were superimposed on
sixty-year old subway technology. Hardware was

stretched to its limits in terms of large
trains, high speed, rapid acceleration, and two-

mile station spacing. But BART continues to
have some operational problems, and each train
is now run with an attendant who can override
the computerized controls.

3. Smart Transit: The Emergence of AGT
(Automated Guideway Transit)

During the same decade, other research
efforts turned to designing communications sys-
tems into transit hardware itself. In these
developments, computer hardware has been employ-
ed in vehicles, guideways, and stations to
automate all routine aspects of vehicle move-
ments. These systems resemble automated ele-
vators, in which '"vehicles'" follow electronic
slots that run up and down elevator shafts. In
fact, these new computer-based transit systems
are sometimes called horizontal elevators, more
often people movers. In the transit technology
community, they are often referred to as
"automated guideway transit'", or AGT.

The automation of vehicle movements results
in a number of basic changes in the operations
and economics of transit service. The absence
of vehicle drivers means that the labor portion
of operating costs is not highly dependent on
the number of vehicles in the system. Instead,
there is a tendency to use a large fleet of
smaller vehicles. Current AGT vehicles range
from very small three-passenger cabins to 100-
passenger modules that resemble trolleycars.

4. The Weight Factor

These small vehicles weigh less than conven-
tional rail cars. This reduces the structural
requirements of the guideway, allowing AGT
guideways to be less bulky and less expensive,
AGT is thus smaller in scale than conventional
rail transit and better able to fit into an
urban environment.
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Figure 1: A station on the Morgantown, WV AGT, the most technologically advanced Figure 2: The Morgantown, WV people mover connects three campuses of the West Virginia
people mover. University, and a small downtown shopping district.
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Figure 3: The Dallas-Ft. Worth airport has the largest people mover system, covering Figure 4: This control center at Dallas-Ft. Worth airport keeps track of
12.5 miles of guideway. 53 stations and 67 vehicles.
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Figure 5:
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When Duke University Hospital expanded, older facilities were connected = . 7 G Y, ;
with new ones by means of an AGT. Figure 6: In Ziegenhain, Germany this people mover also operates as a simple

shuttle between hospital facilities.
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Figure 7: A shopping complex in Pearlridge, Honolulu, Hawaii is the site
of this “horizontal elevator”.
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Figure 8: These cars are part of a planned automated transit line in Lille, France
which will be the first AGT network of four lines.
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In its simpler forms, AGT is a smaller scale
version of rail transit, providing automated
service along a single route with stops at all
stations. Vehicles or trains of vehicles are
run at intervals (headways) of from one to five
minutes. In more advanced systems, stations are
built off the main guideway so that stopped
vehicles do not block the flow of other vehicles.
This permits a denser flow of vehicles along the
guideway. Furthermore, by bypassing stations,
each vehicle can potentially travel directly to
its destination. Also, vehicles can be routed
over different branches of an entire network.
Elaborate networks to serve particular travel
needs can be designed. Operations are system-
wide and dynamic relative to the bulkiness of
rail operations. From the passenger's point of
view, this results in first class service.

5. The Central Control Facility

AGT controls are hierarchical and centralized
in a main facility, where staff interface with
data displays and command the equipment. Video
screens present data on vehicle, guideway, and
station status, trip requests, and other vital
functions. Operating data are automatically
recorded for administrative use. Strategic
station and guideway areas are surveyed by
closed cable television systems. Operating
staff usually can communicate with passengers by
means of two-way voice systems. They can re-
spond to abnormal situations and emergencies as
they arise.

6. Two Dozen AGT Systems in the World

Currently there are two dozen operating AGT
systems in the world. Eleven of them are re-
creational--located within zoological gardens or
theme parks, such as Disneyworld. Six are in
airports, linking separate terminals to one
another or to hotels and remote parking facili-
ties. There are two people movers operating as
simple shuttles in shopping complexes and another
two within hospital complexes. The Duke Univer-
sity Hospital expansion took place by connecting
an older hospital facility to a new addition
some 1200 feet away. (See Table 1)

7. Dallas-Fort Worth Airport: 12 miles

All of these people movers except one are
small--having less than two miles of guideway
and usually fewer than twenty vehicles. The
exception is the Dallas-Fort Worth Airport,
which has a system of 12.5 miles of guideway,
fifty-three stations, and sixty-seven vehicles.
It is the largest people-mover installation in
existence and has off-line stations.

8. Morgantown, West Virginia: 7 miles

The most technologically advanced people mover

is in Morgantown, West Virginia (population
30,000). It connects three campuses of the West
Virginia University as well as the small down-
town shopping district. It is composed of 6.6
miles of guideway, five stations, a central
control and maintenance facility, and seventy-
one vehicles. Overseas, there has been more
progress in the implementation of urban people

movers. These systems resemble automated
versions of trolleys more than the American AGT
systems described above.

Table 1
LOCATIONS OF PEOPLE MOVERS IN THE WORLD, 1981

US A SBronx 1200, “NY.
Hershey Park, PA
Busch Gardens, VA
Morgantown, WV
King's Dominion, VA
Duke University, Durham, NC
Carowinds, NC
Atlanta Airport, GA
Disneyworld, FL
Tampa Airport, FL
Orlando Airport, FL
Miami Airport, FL
Houston Airport, TX
Dallas-Fort Worth Airport, TX
King's Island, Ohio
Fairlane, MI
Minnesota Zoo, MN
Disneyland, CA
Magic Mountain, CA
Calif. State Fair, Sacramento, CA
Seattle-Tacoma Airport, WA
Pearlridge, Honolulu, HI

France: Lille

Japan: Osaka
Kobe

Germany: Ziegenhain

9. Lille, France: 8 miles

In the French city of Lille (population over
one million), work on a 7.8 mile (12.6 km)
automated transit line linking a new town to
downtown Lille began in 1977. Partially eleva-
ted and partially underground and with sixteen
stations, this is the first of a planned network
of four lines. The French government is pro-
viding 40 percent of the funds, and the rest is
being raised by a payroll tax. Service on the
first segment of the line may begin this year;
the line should be in full operation by 1983.

10. Osaka and Kobe, Japan: sum, 10 miles

In Japan, two experimental people movers con-
nect major new port (industrial and residential)
developments on reclaimed land to the cities of
Osaka and Kobe. Both projects were implemented
by municipal development agencies with assis-
tance from the Japanese government. On-board
"watchmen' monitor trains and passengers, al-
though train movements are automated. In Kobe
(population 1.3 million), the people mover con-
nects a downtown train station to the new port
development with 5.6 miles (9.3 km) of elevated,
single-lane guideway. As shown in Figure 4,

the system has four stations along the double-
lane section and five stations along the single
lane loop on the new island. Ridership is
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expected to be about 70,000 per day, with almost
double that figure during the first months of
operation due to the major port exposition held
in conjunction with the opening of the people
mover in February of this year.

The Osaka (population 2.7 million) people
mover links a station of the city's subway to a
new port development with 4.0 miles (6.6 km) of
elevated double guideway. Eight stations are
provided. Construction started in 1978, and
service began in Osaka this spring as well.

11. Ridership

In 1980 three new AGT systems began carrying
passengers. This doubled the average number of
daily trips on AGT systems from about 100,000
to over 200,000. This total is small by the
standards of the public transportation industry.
It is roughly equivalent to the metropolitan bus
operations of Wilmington, Delaware. The opening
of the two Japanese systems this spring and ex-
pected start-up in Lille, France and at the
Orlando Florida airport should double this fig-
ure in 1981 to over 400,000 trips per day.

Data on system reliability have not been sys-
tematically collected. Most evidence shows that
AGT operations are meeting or exceeding strin-
gent performance specifications that were
written into contracts. Safety records have
been excellent. To date only one fatality has
occurred, when a trespasser strayed onto an air-
port people mover guideway.

12. Cost per Mile of Single Lane Guideway

Comparisons between AGT costs and conventional
transit system costs are difficult. They perform
somewhat different functions and have different
capacities. Existing AGT systems are small;
they have not yet benefited from economies of
scale that may be realized in larger operations
and as a result of maturation of the AGT
industry.

Since AGT systems have numerous cost compo-
nents, can provide different levels of service,
and have unusual design features, it is diffi-
cult to generalize about capital costs. Useful
comparison figures are based on estimated costs
of reproducing each installation in 1980. To
adjust for differences in size of installation,
the "unit cost''--or total cost per mile of
single lane of guideway--is also used.

"Unit costs" for AGT systems vary from over
$27 million per single lane-mile to under §7
million, or even lower in the case of some rec-
reational installations. Costs of recent rail
transit, which carries higher volumes of pass-
engers than AGT, range from over $16 million to
as high as $73 million per single track-mile.

Studies by the U.S. Department of Transpor-
tation have calculated operating costs of five
AGT systems in terms of '"equivalent place-
miles." This is the cost of moving a given
amount of vehicle space, which was judged to
accommodate one passenger, over one mile of
guideway. Adjusted for inflation, these

operating and maintenance (0&M) costs may be
used. Bus and rail O§M costs per place-mile
rose from an ayerage of 29¢ in 1976 to 33¢ in
1979; AGT costs dropped from 33¢ to 31¢, This
drop appears to result from the accumulation
of operating experience and the lower sensiti-
vity of AGT operations to general inflation,

In summary, AGT capital costs are substan-
tial but less than those of rail transit. Op-
erating costs are comparable, and trends are
encouraging. AGT seems to be an efficient way
to link up activity centers with at least
moderate volumes of travel among them.

13. Headways

One AGT system operating today runs vehicles
at fifteen second headways. More advanced
systems are projected to run at headways of a
few seconds or less.

14. The Frontier of People Moving

The frontier of this new technology lies in
further development of computer software and
hardware. The requirements are (1) assuring
the safe and reliable performance of each
vehicle, (2) operation at close headways, and
(3) efficient management of a large fleet of
vehicles over extended networks.

Fidelity — Continued from page 17
4. Editorial Note by Edmund C. Berkeley

As a chess player for more than 50 years, and
as a computer person for more than 40 years, I
find it hard to see how chess or any board game
can be played with a maxicomputer, a minicom-
puter, or a microcomputer, without an interface
between the computer and the human player.

I find it hard to see how the "invention"
described above is in any way not in the public
domain and in the published and known state
of the art.

I find it hard to see how the Patent Office
can issue this patent as an "invention'.

"Computers and People' invites comments and
discussion of this subject, especially from
the persons at Fidelity Electronics who are
considering patent infringement proceedings
to protect "its exclusive rights'".
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A Black Box

Called DJINNI-5

We have developed a ‘“‘black box’’ «
that takes in many thousands of
ways of describing a business pro-
cedure in ordinary English, automat-
ically runs the procedure in ordi-
nary English, and stores the proce-
dure in ordinary English. There are
many versions of Djinni.

In DJINNI-5, a vocabulary of
about 130 words like ‘“the, of, by,
item’’ can be freely used; about 40
concepts like ““add, copy, print”’
can be freely used; and the ground
rules cover some 3 pages. Later ver-
sions will include more words and
concepts and be more powerful.

Lots of people will no longer need
to learn a rigorous programming lan-
guage like BASIC, FORTRAN, or
COBOL,; the problem of documenta-
tion vanishes; and using a computer
is almost as easy as driving a car.

Djinni is not a language but a
method for automatic translation
by computer. It is an implementa-
tion of artificial intelligence produ-
cing meaning. It uses many clues:
mathematics, logic, linguistics, cryp-
tanalysis, common sense, etc.

We can demonstrate DJINNI-5 on
our microcomputers in: Mountain
View, CA; Providence, RI; Newton-
ville, MA; New York, NY. A micro-
computer needs: CP/M operating
system; CBASIC; 64 K memory.
DJINNI-5 diskette price is present-
ly $99.

Berkeley Enterprises, Inc.
815 Washington St., Newtonville, MA
(Publishers of ‘“Computers and
People’” magazine. 195! to 198l)
Olaf Thorsen. Berkeley Enterprises !
815 Washington St.. R4
' Newtonville, MA 02160

)
| |
]
' ()1 want a DJINNI-5 fast. | enclose }
| check for $99. |
} () Please arrange a demo at .............. |
i () Send licensing info for translating
|
I
|

TTOM, .occvmeintnmitn i {0t e
() See my questions attached l
My name and address are attached. 1

Computing and Data
Processing Newsletter

“SEMI-ENGLISH” AND ““SEMI-CHINESE” FOR
TECHNICAL TRANSLATION

Brian Groom

c/o “The Financial Times”
10 Cannon St.

London EC 4, England

(Based on a report March, 1981)

A potential major breakthrough in the use of
computers for language translation has emerged
as the byproduct of some research. This re-
search was designed to find the minimal English
needed by the world's scientists to communi-
cate at a technical level.

Mr. Peter Nancarrow, Literary and Linguistic
Computing Centre, Cambridge Univ., '"converts'
technical information accurately - but without
grammatical niceties. This saves a computer
from being ''taught" to analyze syntactically.

He has converted Chinese into what he calls
"semi-English'" in paleontology, botany, pharma-
cology, and soil mechanics; and has experiment-
ed in converting English into '"semi-Chinese"
and "semi-Norwegian'. These '"'semi-languages'
are comprehensible to experts for whom the
conversions are intended.

At present a translator of Chinese into
English may charge &6 or more per 100 words,
while Nancarrow's computer cost is about 20p
per 100 words.

He connected an "Ideomatic' Chinese charac
ter encoder, a computer, and a terminal that

could handle 11,000 Chinese characters. He used:
direct substitution of English words for Chinese

characters; block substitution of patterns of
words; and analysis of text to aid pattern
identification.

This procedure may provide information on
how scientists think; it is based on logical
rather than grammatical relationship between
ideas. A byproduct has been converting un-
treated English into comprehensible Chinese.

Announcement

The decision to omit ““Number Puzzles’” and the
“The Frustrating World of Computers’ is for this
issue only. If you like these features, please tell
us. If you would rather give up these features so
as to have more space for articles etc., please tell
us. — ECB, Editor
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